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IN THE CLAIMS 
Please amend the claims as follows: 

Claim 1 (Currently Amended): A semiconductor device^ comprising: 

a data memory which stor e s configured to store data and a test pattern ; 

an error checking and correcting unit (ECC unit) configured to output the test pattern 
to the data memory, and to generate, from a Hamming matrix which meets a given condition 
and a transposed matrix of the test pattern, an error checking and correcting code (ECC code) 
as generated code data corresponding to the stored data and configured for use in checking bit 
errors of all cells in the data memory; and 

a code memory configured to store the ECC code, 

a cod© memory which stores an e rror ch e cking and correcting cod e (ECC cod e ) 
corr e sponding to the data; and 

an e rror ch e cking and correcting unit (ECC unit) which outputs, to the data memory 
as the data, a test patt e rn required to test th e data m e mory, and which g e nerat e s, from the test 
patt e rn, cod e information having an e rror ch e cking function, and outputs th e cod e 
information to th e cod e m e mory as th e e rror ch e cking and corr e cting code. 

Claim 2 (Currently Amended): The semiconductor device according to claim 1, the 
ECC unit furth e r comprising: 

a test unit configured to generate the test pattern and simultaneously test bit errors of 
all cells in the data memory and bit errors of all cells in the code memory by reading the test 
pattern written in the data memory and the code data written in the code memory. 

a t e st unit which simultaneously tests th e data memory and the code memory by 
r e ading th e t e st patt e rn writt e n in th e data memory and the code information writt e n in the 
cod e m e mory. 
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Claim 3 (Canceled). 

Claim 4 (Currently Amended): The semiconductor device according to claim 1, 
wherein the given condition is that a sum of row components of the Hamming matrix is odd. 

wher e in the ECC unit generates th e cod e information using a Hamming matrix 
configur e d so that a sum of row compon e nts of the matrix is odd. 

Claim 5 (Currently Amended): The semiconductor device according to claim 2, 
wherein the given condition is that a sum of row components of the Hamming matrix is odd. 

wh e r e in the ECC unit generates the code information using a Hamming matrix 
configur e d so that a sum of row compon e nts of the matrix is odd. 

Claim 6 (Currently Amended): The semiconductor device according to claim 1, 
wherein the given condition is that all bits of the generated code data are 'T's, when 

all bits of the test pattern are 'M"s. 

wherein if all bits of the tost pattern are "l"o, the ECC unit generates the cod e 

information s o that all bit s of cod e information gen e rat e d from th e t e st patt e rn ar e "l"s. 

Claim 7 (Currently Amended): The semiconductor device according to claim 2, 
wherein the given condition is that all bits of the generated code data are "1 "s, when 

all bits of the test pattern are "l"s. 

wher e in if all bits of th e t e st pattern are "l"s, the ECC unit generates the code 

information so that all bits of cod e inf o rmati o n g e nerat e d from th e tes t patt e rn are "l"s. 
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Claim 8 (Currently Amended): The semiconductor device according to claim 1, 
wherein the given condition is that all bits of the generated code data change from "0" 

to "1" or "1" to "0" in accordance with the test pattern. 

wh e rein th e ECC unit g e n e rat e s th e cod e information so that all th e bits of th e cod e 

information chang e from "0" to "1" or "1" to "0" in accordanc e with th e inputting of th e t e st 

pattern. 

Claim 9 (Currently Amended): The semiconductor device according to claim 2, 
wherein the given condition is that all bits of the generated code data change from "0" 

to "1 " or "1 " to "0" in accordance with the test pattern. 

wh e r e in th e ECC unit g e n e rates the code information so that all th e bits of th e code 

information chang e from "0" to "1" or "1" to "0" in accordance with th e inputting of the test 

patt e rn. 

Claim 10 (Currently Amended): The semiconductor device according to claim 1, 
wherein the given condition is that an arbitrary N (N is a natural number equal to or 
greater than 2) bits having a common address in the test pattern and in the generated code 
data cover all patterns of N-bit combinations in accordance with the test pattern. 

wh e r e in the ECC un it gener at e s the cod e information so that an arbitrary N (N is a 
natural numb e r equal to or greater than 2) bits of the same addr e ss in the test pattern and in 
th e cod e information g e n e rat e d from th e t e st patt e rn cover all patt e rns of N bit combinations 
in accordance wi th the inputting of the test patt e rn. 

Claim 1 1 (Currently Amended): The semiconductor device according to claim 2, 
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wherein the given condition is that an arbitrary N (N is a natural number equal to or 
greater than 2) bits having a common address in the test pattern and in the generated code 
data cover all patterns of N-bit combinations in accordance with the test pattern. 

wh e r e in th e ECC unit g e n e rat e s the code information go that an arbitrary N (N is a 
natural numb e r equal to or greater than 2) bits of the same address in th e test patt e rn and in 
the code information generated from the test pattern cover all patterns of N bit combinations 
in accordanc e with th e inputting of th e t e st patt e rn. 

Claim 12 (Currently Amended): The semiconductor device according to claim 1, 
wherein the given condition is that all bits of the generated code data are "l"s, when 

all bits of the test pattern, other than one specified bit are "l"s. 

wher e in th e E C C unit gen e rat e s th e cod e information so that wh e n all the bits of the 

t e st patt e rn oth e r than on e sp e ci fi e d bit ar e "1 " s, all th e bits of th e code information g e nerat e d 

from the test patt e rn ar e "l"s. 

Claim 13 (Currently Amended): The semiconductor device according to claim 2, 
wherein the given condition is that all bits of the generated code data are "l"s, when 

all bits of the test pattern, other than one specified bit, are "l"s. 

wh e r e in the ECC uni t g e nerat es th e cod e information so that wh e n all th e bits of the 

test pattern other than one sp e cified bit are "l"s, all th e bits of th e code information generated 

from the t e st pattern are "l"s. 

Claim 14 (Currently Amended): A method of memory test which is applied to a 
semiconductor device including a data memory which stores data and a code memory which 
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stores an error checking and correcting code (ECC code) corresponding to the data, the 
method comprising: 

generating a test pattern required to test configured to test bit errors of all cells in the 
data memory; 

outputting the test pattern to the data memory; 

generating, from the test pattern, code data, as the ECC code for a test, using a 
Hamming matrix which meets a given condition, and outputting the code data to the code 
memory, the ECC unit generating the code data required for checking bit errors of all cells in 
the code memory using the Hamming matrix and a transposed matrix of the test pattern; and 

simultaneously testing bit errors of all cells in the data memory and bit errors of all 
cells in the code memory by reading the test pattern written in the data memory and the code 
data written in the code memory, 

generating, from th e t e st pattern, cod e information having an e rror ch e cking function, 
and outputting the code information to the code memory as the ECC code; and 

simultaneously te s ting the data m e mory and the cod e m e mory by r e ading th e t e st 
patt e rn written in th e data memory and th e code information writt e n in th e cod e m e mory. 

Claim 15 (Currently Amended): The method according to claim 14, wherein the step 
of simultaneously testing includes testing whether or not all bits of the code data change from 
"0" to "1" or "1" to "0". 

wher e in wh e n the t e st is e x e cuted, it is ch e cked whether or not all th e bits of th e code 
information change from "0" to "1" or "1" to "0". 

Claim 16 (Currently Amended): The method according to claim 14, wherein the step 
of simultaneously testing includes testing whether or not an arbitrary N (N is a natural 



Application No. 10/828,282 

Reply to Office Action of January 17, 2007 



number equal to or greater than 2) bits having a common address in the test pattern and in the 
generated code data cover all patterns of N-bit combinations in accordance with the test 
pattern. 

wh e rein wh e n th e test is e xecuted, it is ch e ck e d wh e th e r or not an arbitrary N (N is a 
natural numb e r e qual to or gr e at e r than 2) bits of th e sam e addr e ss in the test patt e rn and in 
the code information generated from the t e st patt e rn cov e r all patterns of N bit combinations 
in accordanc e with th e inputting of th e t e st patt e rn . 

Claim 17 (Currently Amended): The method according to claim 14, wherein the step 
of simultaneously testing includes testing whether or not all bits of the generated code data 
are "l"s when all bits of the test pattern, other than one specified bit, are "l"s. 

wh e r e in wh e n the t e st is e x e cut e d, it is ch e cked wh e th e r or not all the bits of th e cod e 
information g e n e rat e d from th e t e st pattern ar e "l"s wh e n all th e bits of th e test patt e rn oth e r 
than one specified bit are "l"s. 
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